In this paper, we have used an IR imaging system coupled with an R detector to explore the periodically heated field in order to measure thermal diffusivity. Results on low diffusivity materials such as polymers are shown.
INTRODUCTION
Measuring thermal diffusivity of polymer using mirage detection by probing the temperature field in air or gas is rather difficult for low diffusivity materials due to the domination of heat transfert processes in the surrounding gas [l] [ 2 ] . In this paper, we propose to use an IR microscope coupled to an IR detector in order to explore the heated area and to deduce the thermal difksivity at a submilimeter scale. The same kind of experimental setup has been used few years ago by Rief and al.
[3] on carbon fiber reinforced plastic (CFRP) in order to show the correlation between the thermal wave data and the Young's modulus fiber. When there is a offset between the detector spot and the laser spot, it is possible to measure the phase angle of the thermal wave and they have shown that the phase of thermal signal is a hnction of the fibre volume fraction. In our case &er describing the setup, we shall show experimental results obtained on opaque polymeres. Figure 1 shows our experimental setup. The temperature field is induced by local heating of the opaque sample surface due to an intensity modulated argon laser beam focused with a 7 cm focal length lens. The modulation frequencies used were 5 and 12 Hz. The heated area is probed by an HgCdTe I R detector (250 X 250 pm) coupled with an IR imaging system. We have used a catadioptric microscope objective (magnification 10 or 36) followed by a ZnSe lens (focal length 5 cm). The typical size of the probed sample surface is 70 X 70 pm. Because of this large collection angle of the in&ared flux the sensitivity of the setup is rather good. An image of the periodically heated field can be recorded by scanning the detector position with two micropositionners. We found that this setup is relatively insensitive to topographic and optical irregularities because we achieve the measurement of the temperature field with the phase of the signal.
EXPERIMENTAL SETUP

RESULTS
To illustrate the ability of our setup to achieve the thermal diffusivity measurement of critical samples we have examined various kinds of opaque polymer samples such as carbon loaded plastic and carbon fibers embedded in a polymer plastic. Figure 2 shows the phase of the signal recorded as a function of the heating spot image of the detector distance on our unprepared carbon loaded polymer matrix and we assume that the phase varies linearly with the ratio distancetp, p being the thermal diffusion length. So, the thermal diffusivity deduced tiom the slope of this recording is 2,7.
cmZ/s.
Let us notice that this kind of experiment can also be achieved if the sample is not completely opaque in the IR. Indeed the small depth of field of the imaging system selects only a small volume close to the surface. Moreover a computer simulation of this detection shows that for such measurement wich probes the radial heating at the surface, the result is not affected by the presence of air. Figure 3 shows the results obtained on a . uncoated bundle on a carbon fibers; this sample is made up of several carbon fibers whose are closed, and the experiments are carried out moving the detector paralelle to the axis fiber. In this case the diisivity obtained is 33,75 cm2/s. As expected, the diffusivity perpendicular to the fibers is smaller (6,45. 102 cmZ/s) because the discontinuities between the fibers. 
CONCLUSION
In conclusion, we have described a method which allows to measure the local diffisivity of post thermal diffusivity sample opaque at one wavelength (excitation) and opaque or slightly emitting at the IR detector wavelength 
